females during May-June (Fig. 4D ). In Texas, ovigerous females were present also for two 1 6 7 months, beginning one month later (June-July) (Fig. 4E ). The longest nesting season (May-July) 1 6 8 was detected in New Mexico, which subsumed the combined nesting season of the other two follicles) from three discrete populations (Kansas, Texas, and New Mexico), we first tested for sizes among populations. The interaction between population X clutch measure was not significant (F 2,37 = 0.51, P = 0.607), and the interaction among population X clutch measure X 1 7 6 body size was also not significant (F 2,37 = 0.46, P = 0.637). As a result, we felt that the intercept of these regression lines could be validly compared because the slopes are essentially parallel 1 7 8 9 ( Fig. 2) . Further, we found that there was no difference in our clutch size estimates between the 1 7 9 two measures of clutch size among the three populations (F 1,37 = 3.41, P = 0.074) and thus we largest in Texas (F 2,37 = 3.62, P = 0.039) ( Table 1) . Size-corrected analyses detected no 1 8 4 significant difference among populations in mean clutch volume (F 2,15 = 1.2, P = 0.336) ( Table   1 8 5 1). Shelled egg size.-Size-corrected analyses detected no significant differences among negative relationship between clutch size and egg sizes-there was an overall decrease in
residual egg length, egg width, and egg volume with increasing residual clutch size ( Fig. 5A-C ). Clutch frequency.-We only detected luteal scars associated with expended oviductal eggs, and
concurrent ovarian follicles measured 2-3 mm. We found a single female collected in June from 1 9 9
Saline County, Kansas, that had 29 shelled eggs and 25 yolked ovarian follicles > 3 mm,
suggesting that this individual had the potential to lay a second clutch that year given acceptable Fastest growth would have resulted in sexual maturity of males as early 12-13 months of age.
1 8
Females and all other males would have reached sexual maturity during their second spring of
life at an age of about 21-22 months of age (Fig. 4G ). Too few data were available for the 2 2 0 remaining three locations to estimate growth rates from monthly distributions of body size (Fig   2  2  1 4. H-I). found to be significantly smaller than that of adult females from Kansas (t = -7.77, df = 63, P < (Table 1) . five variables loaded similarly on PC1, which overall described 65% of the variation in the data 2 4 2 ( Table 2 ). The first eigenvalue showed a moderate negative loading on clutch volume and clutch and egg length (Table 2) .
The majority of the variation in our data was described by PC1 and PC2 which were 2 4 8
easily interpreted. Thus, we used the scores for these axes to test the hypothesis that latitudinal 2 4 9
clines are derived from a co-adaptation of life-history traits. The scores on the first principal the clutch measurements we included in this analysis covary with latitude. The life-history strategy of Texas horned lizards seems to have remained highly conserved as the
species expanded its range northward after the last glaciation. The nesting season in Kansas is beginning of that in Texas to the end of that in Kansas. The male gonadal cycle of maximal size 2 6 0 in spring, minimal size in summer, and recrudescence in fall is generally consistent from 39ºN to 2 6 1 25ºN. Further, the overall pattern of monthly activity is nearly identical from Mexico to Kansas, 2 6 2 and a two-year interval to reach maturity is also maintained across latitude. The similarity among
populations is even more remarkable given the fact that drastic climatic differences exist among 2 6 4 locations and our findings of adult body size differences. We did find pronounced differences in sizes and consequently clutch sizes, but did not detect a strong influence of latitude in 2 6 7 multivariate life history among populations. We will first discuss reasons as to why seasonal activity patterns and age at maturity are so conserved in Texas horned lizards and then we 2 6 9 address latitudinal variation in life history and the implications of our results.
The nesting season of Texas horned lizards, for the most part, is restricted to a few
summer months: May-June in Texas (Pianka and Parker, 1975) and Kansas (this study), May-
July in southern Kansas (Gilver, 1922 ), central Texas (Ballinger, 1974 , and southern New
Mexico (this study), June-July in western Texas (this study), and June-August in the
southwestern United States (Howard, 1974 southern Kansas, we found that the northernmost population exhibits a strikingly similar range.
Our expectation that nesting activity patterns would vary latitudinally was based on temperature
being of significant importance to ectotherm physiology (Huey, 1982) . However, monthly activity and the nesting season seemed to exhibit only minor shifts in relation to temperature
changes. Nesting and activity do not appear to simply be explained by temperature, at least in
Kansas. Thus, some other factor that varies seasonally must underlie these behaviors. Lizards behaviorally thermoregulate to maintain activity levels necessary to meet seasonal needs such as represents a tradeoff between activity and survival. Characterized as delayed breeders, several species of horned lizards reach sexual maturity 2 8 9
at two years of age (Pianka and Parker, 1975) , including the Texas horned lizard (Ballinger, year-estimate of age at sexual maturity in northern Kansas does not differ from that of other 2 9 2 studies, which is even more remarkable in light of marked differences in body sizes among maturity at the same age as their counterparts from warmer, southern areas but at smaller sizes. Lyon, 2013). Our results suggest that to maintain the highly conserved two-year constraint to middle of its range exhibit the same pattern of delayed maturity, but maturity was reached at a smaller size to compensate for reduced activity and likely reduced growth at high latitudes. produces large clutches (Givler, 1922; Ballinger, 1974; Howard, 1974; Pianka and Parker, 1975 ; , 1977; Endriss et al., 2007) , and our data corroborate that finding. A significant difference,
however, exists among our sites, such that females from the northernmost site produced the absence of a latitudinal trend in his study is understandable. We suspect that Ballinger's (1974)
finding is best explained by sampling of the species within the center of its geographic range,
where clutch sizes are all similarly large. generally correlated with offspring size in lizards (Sinervo, 1990; Forsman and Shine, 1995) . We found strong support for the prediction that clutch size is inversely related to egg size (i.e., offspring size) (Stewart, 1979) . The amount of energy allocated to reproduction by females is
divided between clutch size and egg size, and thus as clutch size increases egg size decreases. In
fact, many oviparous squamates exhibit this tradeoff between the number and the size of
offspring (e.g., Ford and Seigel, 1989) .
Although a single clutch per year is produced in central Texas (Ballinger, 1974) Vitt, 1977) , multiple annual clutch production appears to more common than longitudinally along the US-Mexico border. Wolf (2012) found that 6 of 9 radio-tracked females Herpetology 37:550-553. 122:37-44. The prediction interval is denoted by a dark-grey tightly spaced dashed line and the 95% confidence interval is denoted by a light-grey loosely spaced dashed line. Table 2 for loadings) plotted against latitude (y = 3.061 -0.089x, R 2 = 2.5%, P = 0.556). 
